The purpose of this study was to determine and compare outcomes of two voluntary workplace health management methods: an adapted worksite self-management (WSM) approach and an intensive health monitoring (IM) approach. Research participants were randomly assigned to either the WSM group or the IM group by a computer-generated list (n ¼ 180; 92 WSM and 88 IM). Participants completed baseline, 3 and 12-month follow-up surveys. Individuals receiving workplace WSM and IM improved in self-efficacy and nearly all health behaviors and health status variables after the intervention, compared to before the intervention. Individuals in the WSM group improved in depression symptoms at 3 and 12 months (P < 0.0001, P < 0.0001), and individuals in the IM group did not improve at either time period (P < 0.1488, P < 0.0521). Participants in the WSM group reported more improvement in physical activity and energy, health interfering less with personal life and daily activities and fewer depression symptoms at follow up, compared to participants in the IM group. This study provided additional support for worksite-based health promotion programs to promote healthy lifestyles and improve health status, and documented effectiveness of both methods, with superior performance and greater scalability for the WSM program.
Introduction
Chronic diseases such as heart disease, stroke, diabetes and cancer are among the most common, costly and preventable of all health conditions. Half of adult Americans have cardiovascular risk factors such as high blood pressure, high low-density lipoprotein cholesterol (LDL), and smoking [1] . More than one-third of adult Americans (34.7%) are obese and nearly 80% do not meet the 2008 Physical Activity Guidelines for Americans recommendations regarding physical activity [2, 3] . Lifestyle risk factors contribute heavily to the alarming incidence of heart disease, stroke, diabetes and cancer in the United States. Heart disease is now the leading cause of death in both men and women, responsible for one in four deaths in the United States [1] . One out of three American adults have prediabetes and 9 out of 10 of these individuals are not aware of the diagnosis. Fifteen to 30% of persons with prediabetes will develop diabetes within the next 5 years unless lifestyle changes are made [4] . The increased prevalence of chronic diseases, along with rampant health care costs, create an urgent need for evidenced-based interventions to decrease lifestyle risk factors among Americans.
Although physicians play an important role in counseling individuals on lifestyle change, their success rates for improving health behaviors is limited. Routine physician diet and exercise counseling has not been shown to produce consistent behavioral changes [5] . Physicians face many challenges when providing these interventions, such as time constraints, lack of resources and adequate reimbursement [6] .
Models are needed to support individuals in initiating and maintaining behavior changes outside the clinic. Lifestyle risk factors are influenced by individual choices, but also by cultural, social and economic factors that make up the environment in which people live and work [6] . Individuals spend the majority of their waking hours at the workplace, which makes it a prime location for implementing health promotion programs to decrease lifestyle risk factors. These venues provide easy access for reaching employees, opportunities for follow-up, the presence of natural support systems and the capability of employers to alter the working environment to promote a culture of health [6] [7] [8] [9] .
Employer health care costs and productivity losses have created a critical need for interventions to improve health and wellness in workplaces and other community settings [10] [11] [12] [13] . While research has documented the ability of workplace programs to improve health outcomes [13] [14] [15] [16] [17] [18] [19] [20] , increase work productivity [21] and lower absenteeism [22] ; many worksites do not provide comprehensive health promotion programs [23, 24] . Barriers include insufficient employee interest, time limitations, inconvenient locations and lack of staff resources, funding and support [24, 25] .
New interventions are needed that are affordable, time-efficient, utilize volunteer coworkers as leaders and create a workplace culture of health [22] . Health education alone may not be adequate to alter risk factors that have been ingrained by long term habits [22, 26] . Behavioral activities such as specific goalsetting, contracting and behavioral feedback from others, when provided in a personalized and consistent manner, may be more effective than traditional cognitive strategies such as health education and awareness campaigns [14, 22, 27, 28] .
Self-management, based on social learning theory, is a health behavior change strategy emphasizing the expectations a person has about being able to achieve a specific behavior. These expectations or levels of personal confidence predict the degree of success a person will have in initiating a new behavior [29] . The Stanford Patient Education Research Center's Chronic Disease Self-Management Program (CDSMP) is one self-management model that has been successful in improving health behaviors among persons with chronic conditions [27, [30] [31] [32] , as well as reducing outpatient and inpatient service needs [33, 32] . This model emphasizes improving confidence and success by using self-directed action planning, problem-solving and social support [32] . The CDSMP is typically implemented in clinical and community settings among people with chronic conditions, through six weekly 2.5-h group meetings with 12-15 members per program [34] . Preliminary research suggests that the CDSMP can be effectively modified for health promotion and the prevention of chronic health conditions [35] .
Act Healthyß is a self-management program adapted from the CDSMP [35] . Act Healthy will be referred to as the adapted worksite self-management (WSM) program for purposes of this study. WSM has characteristics of both a social support intervention in a community setting and an individually adapted health behavior change program [36] . Social support interventions focus on increasing healthy behaviors by strengthening social networks. Individually adapted health behavior change programs emphasize setting goals to promote health behavior change, developing social support for new behavior patterns and problem solving around barriers. Individually adapted programs are linked to a person's readiness for change and their specific interests. Both social support interventions and individual-adapted health behavior change programs have been successful for increasing levels of physical activity [36] .
While some individuals prefer to work on changing behaviors on their own, others desire the use of social support. Employers have expressed concern that programs using workplace social support must protect employee privacy [14, 22, 37] . To address these concerns and offer additional wellness options, L. H. Schopp et al.
an individual intervention was also developed, called Intensive Monitoring (IM). The level of biometric evaluation in this study exceeded the intensity of typical supports in standard workplace wellness programs. The monitoring-based approach was developed because previous studies suggest that biometric screenings result in behavior changes such as improved diet, increased physical activity, weight loss and additional biometric changes such as improved cholesterol levels [38, 39] .
The purpose of this study was to determine and compare the outcomes associated with two voluntary health management methods: an WSM approach and an IM approach at 3 and 12 months following enrollment. If both programs are equally effective, then either program may be acceptable and employee preference (e.g. group versus individual program orientation), program costs, and other factors can govern how employers decide which types of programs to offer in the workplace. If one program is superior to the other in producing healthy behaviors and better health outcomes, the more effective program is preferable and should be implanted in the workplace.
Research questions
(1) Do employees receiving an adapted WSM or IM intervention report sustained improvements in self-efficacy, health behaviors, health status and biometrics from pre-intervention to 3 and 12-month post-intervention? (2) Do employees receiving an adapted WSM have improved self-efficacy, health behaviors, health status and biometrics compared to employees receiving IM at 3 and 12-month post-intervention?
Materials and methods

Participants
The study was carried out at a large Midwestern university as part of a workplace wellness program.
Research participants were recruited through emails and flyers disseminated by a network of over 400 university wellness program employee volunteers. The recruitment information advertised free 6-week classes to help people be more active, manage stress better, improve their diet, lower blood pressure, cholesterol or blood sugar. Eligibility criteria included: status as a benefit-eligible employee and willingness to attend an enrollment meeting and 6 weekly classes. Participants were excluded if they were pregnant (due to alterations in biometrics) or had participated in a previous WSM class. A total of 205 persons attended an orientation meeting. Following the orientation, 198 individuals signed informed consent materials, completed the baseline survey measure and scheduled their first health screening. Research participants were randomly assigned to either the WSM group (n ¼ 99) or the IM group (n ¼ 99) by a list generated by a statistician. One hundred and eighty participants remained in the program (91%) and completed the 3 and the 12-month surveys, with 92 participants in the intervention group (93%) and 88 participants in the IM group (89%). The majority of research participants were White, college-educated women. There were no differences in demographics between the two groups (Table I) .
Procedures
After the pre-intervention survey, research participants were randomly assigned to groups. Participants were notified of group assignment by e-mail with a link for the participants in the intervention group to select a series of WSM group meetings that were held for 50 min over the lunch hour. The meetings were held in seven different locations, all within proximity to the work areas of the co-leaders, to encourage attendance and retention.
Participants were emailed a link at 3 and 12 months after their baseline surveys to schedule a time to complete their next survey and health screening. All surveys were self-report and coded with unique identifiers to maintain participants' confidentiality. Study procedures were conducted with Workplace self-management RCT outcomes oversight by the Institutional Review Board to safeguard the rights of human subjects.
Interventions
A detailed description of the 6-week WSM intervention was published in a previous manuscript [35] . The CDSMP model was modified by decreasing the 2.5-h meeting format to 50 min, since the longer meeting is time and cost prohibitive for most worksites. In general, participants met weekly in groups of fewer than 12 members for 50 min to review the previous week's action plan, develop a weekly goal and write an action plan for that goal. Participants who wished to do so could get group feedback on their action plans, and plans were modified until the participants noted their confidence level in adhering to the plan as at least an 8 on a 10-point scale. Participants also shared challenges, success stories, and health information. Groups were co-facilitated by a project staff member and a trained lay co-leader.
Like the WSM intervention, the IM intervention consisted of three pre-scheduled biometric screenings and health surveys at baseline, 3 and 12 months. Both groups received adapted CDC health promotion materials on issues such as physical activity, healthy eating, stress reduction, and other primary prevention materials. A Master's level registered nurse with a background in health promotion provided one-on-one phone counseling to review individual participants' biometric results and discuss health promotion materials.
Measures
Demographic and health questions A questionnaire was administered to gather general demographic and health information. Demographic questions included items about gender, age, ethnicity, education and income.
Self-efficacy
New general self-efficacy scale (GSE) This measure captures differences among individuals in their tendency to view themselves as capable of meeting task demands in a broad array of contexts. It consists of eight items rated on a 5-point scale, with the anchors strongly disagree and strongly agree [40] . Internal consistency reliability was high for this measure (a ¼ 0.86 and 0.90) at Times 1 and 2 and test-retest coefficients were stable (r ¼ 0.67) [40] .
Health behaviors
Revised health lifestyle profile II (HPLP-IIR)
The HPLP-II is a 52-item questionnaire using a 4-point Likert-type scale ranging from 1 (never) to 4 (routinely). This scale measures self-reported frequency of participating in health behaviors in six domains (health responsibility, physical activity, nutrition, spiritual growth, interpersonal relations and stress management [41, 42] . Respondents are instructed to rate the frequency with which [they] engage in each behavior. Used extensively in health behavior research, the HPLP-II has an internal consistency alpha of 0.94 and a test-retest reliability of 0.89 [43] . The HPLP-II has There were no significant differences between the two groups. IM, intensive health monitoring; WSM, worksite selfmanagement.
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demonstrated high construct reliability, internal consistency, and test-retest reliability [44] . Total scores were used in the data analysis to minimize risk of Type I error. The internal consistency alpha for this study was 0.94 and the test-retest reliability was 0.76. Four items were revised and two were discarded resulting in an adapted 50-item questionnaire. The two items discarded were 'How often do you eat 6-11 servings of bread, cereal, rice and pasta each day?' and 'How often do you find it easy to show concern, love and warmth to others?' The items revised were 'How often do you eat 2-3 servings of fruit each day, 3-5 servings of vegetables, 2-3 servings of milk, yogurt or cheese, and 2-3 servings of protein?' These items were revised to meet current dietary recommendations.
Days per week of physical activity
Participants were asked to report their number of days per week on which they engaged in physical activity for 30 min. Physical activity was defined as any activity that increases heart rate and makes one get out of breath some of the time. Potential responses for this item were 0-7.
Health status
Personal health questionnaire (PHQ-8)
The PHQ-8 contains eight of the nine depressive disorder criteria from the DSM-IV. This scale serves as a diagnostic and severity measurement tool for evaluating current depression symptoms. The questions measure the frequency that participants have been bothered by certain items in the past 2 weeks. Individual item choices are on a 4 point Likert scale ranging from 0 'not at all' to 3 'nearly every day'. Total scores range from 0-24, with a score of 0-4 representing no significant depressive symptoms, 5-9 representing mild depressive symptoms, 10-14 representing moderate symptoms, 15-19 considered moderately severe symptoms, and 20-24 categorized as having severe depressive symptoms. A score greater than or equal to 10 was found to have 100% sensitivity and 95% specificity for major depressive disorder [45] .
Participants were asked to describe their health in the past three months (excellent, very good, good, fair, poor) and if they had enough energy to do what is desired during the day (always, usually, sometimes, rarely, and never). Other questions included 'In the past 3 months, has your health interfered with your work life?' and 'Has your health interfered with your personal life?' Participants were asked if they experienced difficulties with daily activities due to their health in the past 3 months. Potential responses for these questions were 'always, usually, sometimes, rarely and never.'
Biometrics
Health screenings were conducted at enrollment (baseline), and at 3 and 12 months after enrollment. The screenings included the five components of metabolic disorder as defined by the National Heart, Lung and Blood Institute (NHLBI) as follows: triglycerides, high density lipoprotein (HDL), fasting blood glucose, waist circumference and blood pressure measurements. Normal ranges for the biometrics used for this study were developed by the NHLBI [46] . Research staff and trained students conducted a finger prick and Alere Cholestech LDX Õ System machines were used for the analysis of the blood sample. An upper arm blood pressure monitor with cuff was used to take blood pressure measurements. Waist circumference measurements were done in accordance with procedures defined in the Anthropometric Standardization Reference Manual [47] . Research staff and trained students recorded the results on a screening form and reviewed this information, along with the normal biometric ranges, with participants. A written copy of the health screening results was given to employees and they were referred to their primary care providers based on University wellness program guidelines.
Data analyses
Preliminary analyses were conducted to determine whether the data met normality assumptions of the General Linear Model. Summary statistics and initial analyses assessed baseline differences between groups across variables. Participants in the WSM Workplace self-management RCT outcomes group scored lower/worse than IM participants on a number of baseline variables, including self-efficacy (P ¼ 0.04), energy level (P ¼ 0.01), health interfering with personal life (P ¼ 0.04) and work life (P ¼ 0.02), difficulties with daily activities due to health (P ¼ 0.0007), likelihood of having hypertension diagnosis (WSM ¼ 33%, IM ¼ 13%; P ¼ 0.002), and PHQ-8 depression scores (i.e. 41% of WSM participants versus 26% of IM participants had PHQ-8 score !10). There were no betweengroup baseline differences on HPLP-IIR total scores or subscale scores. Analyses therefore covaried on participants' baseline scores to control for baseline differences between groups and within participants.
Continuous dependent variables were fitted in a general linear mixed model analysis for repeated measures [48] to a model including the effects of treatment, time and the treatment Â time interaction, with subject within treatment fitted as a random effect and serving as the error term for treatment effects. Differences between least squares means were tested by fitting single degree of freedom linear contrasts. Categorical dependent variables were analyzed for treatment effects using a Chisquare test [48] .
Results
Clinical descriptive findings
Large percentages of participants reported low level of exercise. Over half of the WSM group (58.70%) and 43% of the IM group reported exercising for 30 min or more 2 or fewer times per week. Forty percent of the WSM group and 26% percent of the IM group reported sometimes or rarely having enough energy to do what they like in the last 3 months. Similarly, 42% of the WSM group and 28% of the IM group reported health interfering with personal life sometimes/usually/always in the last 3 months.
Nearly one-third of participants in the WSM group reported being diagnosed with high cholesterol (33%), high blood pressure (33%) and depression (32%). Many participants in the IM group also reported being diagnosed with high cholesterol (24%), high blood pressure (13%) and depression (23%).
High percentages of individuals in both groups had a waist circumference measurement above normal ranges (72.9% for WSM and 60.3% for IM) at baseline. Many women had HDL levels below normal ranges in the WSM group (41.2%) and the IM group (35.1%). One-quarter to onethird of participants had high triglyceride levels, and 17-29% of participants had high blood pressure in both groups. There were no differences between groups at baseline in any of the biometric measurements.
Research question #1
Do employees receiving an adapted WSM or IM intervention report sustained improvements in selfefficacy, health behaviors, health status and biometrics from pre-intervention to 3 and 12 months postintervention?
Employees in WSM and IM reported increases in self-efficacy both from baseline to 3 and baseline to 12 months. Likewise, employees in both groups reported improved health behaviors as measured by the HPLP-IIR, in all the subscales except for one (see Table II ). Individuals in the WSM group did not improve in the stress management subscale from baseline to 3 months, but did improve from baseline to 12 months. Individuals in the IM groups improved at both time periods on the stress management subscale. Individuals in the WSM group improved in depression symptoms at both time periods, whereas individuals in the IM group did not improve at either time period.
Participants in the WSM group reported improved health and energy levels at 3 and 12 months (all P values < 0.0001). Participants in the IM group reported improved health at 12 months (P ¼ 0.01) and improved energy at 3 and 12 months (P ¼ 0.0037; P ¼ 0.0006). Participants in WSM and IM groups reported their health interfered less with their personal life and work life at 3 and 12 months, compared to baseline (all P values < 0.001). Both groups also stated experiencing less difficulty with daily activities L. H. Schopp et al. Workplace self-management RCT outcomes due to their health at 3 and 12 months (P values 0.0001 to 0.02), compared to baseline. No changes were observed in biometrics in the WSM group or the IM group from baseline to 3 and 12 months (Table IV) .
Research question #2
Do employees receiving an adapted WSM have improved self-efficacy, health behaviors, health status and biometrics compared to employees receiving IM group at 3 and 12 months post-intervention? There were no differences between the two groups at 3 and 12 months on the self-efficacy measure or the HPLP-IIR except for the physical activity subscale. Participants in the WSM group had improved scores on the physical activity subscale of the HPLP-IIR at 3 months compared to participants in the IM group (Table III) . A higher proportion of participants in the WSM group reported having enough energy to do what they want during the day than participants in the IM group at 3 and 12 months (P ¼ 0.046, P ¼ 0.037, respectively). WSM participants were more likely to report their health interfering less with personal life and fewer difficulties with daily activities because of health (P ¼ .049), compared to IM participants at 12 months (P ¼ 0.029). There were no differences between groups in any of the biometric measurements at baseline, 3 and 12 months (Table IV) .
Discussion
This study showed that individuals receiving an WSM intervention and individuals receiving an individual intervention implemented in the worksite had improved self-efficacy, health behaviors and health status after the intervention, compared to before the intervention. Similar improvements in self-efficacy and health behaviors were found in a previous adapted workplace self-management study [35] , in research that utilized structured programs with behavioral strategies [14] , and in studies showing improved health behaviors after biometric screenings [38, 39] .
While both groups improved in many of the outcome variables, depression symptoms did not significantly decrease for the IM group. This variable decreased for the WSM group at both time periods. Depression symptoms were also significantly lower for the WSM group than the IM group at both time periods. Nearly one-third of this largely female sample (91%) reported having been diagnosed with depression (32%). This compares to a recent estimate of lifetime depression prevalence among females of 17.1% [49] . Another prevalence study reported a depression prevalence of 16.6% among both genders. The odds of reporting a mood disorder among women were 1.5 times the odds of reporting a mood disorder for men [50, 51] . The findings of this study are consistent with previous research findings that workplace health promotion programs can result in decreased depression among employee populations [52] [53] [54] . These programs are equally effective when depression symptoms are targeted as when physical health issues are targeted such as smoking, chronic conditions and lack of physical activity. Other studies have supported the concept that interventions focused on increasing activity levels often result in improved mental health [53, 54] . These results provide support for integrating health promotion efforts to improve both physical and mental health outcomes.
Participants in the WSM group showed more improvements on physical activity and energy levels than participants in the IM group. These individuals also reported their health interfered less with their personal life and fewer difficulties with activities of daily living compared to the IM group. These group differences provide support for the additional components of the WSM intervention, including goalsetting, the use of a written action plan and behavioral feedback and support from co-workers. These findings are similar to other research showing interventions with more frequent contacts resulting in positive outcomes [14, 36] .
Many of the research participants had biometric measurements outside of normal ranges. Seventythree percent of women in the WSM group and 60% in the IM group had waist circumference measurements outside of normal ranges, compared to the national estimate of 61% [55] . Triglycerides among participants in this study were 30 and 24% L. H. Schopp et al. Table III . Between-group self-efficacy, health behavior, and health status means for WSM (n ¼ Workplace self-management RCT outcomes respectively, while the national sample was 31%. Higher percentages of women in this study (41% in WSM and 35% in IM) had low HDL, compared to the national estimate of 28%. The prevalence of high blood pressure in this sample (17-29%) was comparable to national estimates of 33-40% [55, 56] .
No changes were seen in any of the biometric measures from baseline to 3 and 12 months within each group or between each group. One potential explanation for these results is that the participants did not receive in-person individual risk factor counseling. All participants received written lifestyle risk factor educational information. Both groups improved in nearly every health behavior and health status measure at 3 and 12 months. Completing the health survey, receiving three health screenings over a 12-month period and receiving written information may have been sufficient for making behavior changes; but not for seeing changes in biometric measurements, which are likely a lagging indicator relative to health behavior changes.
While the WSM intervention was more effective in some of the outcome domains, many individuals do not prefer to work in a group setting. Employees with serious health risks may be reluctant to disclose these risks to coworkers [22] . Individuals in the IM group reported improvements in self-efficacy, health behavior and nearly every area of health status examined after the intervention, compared to before the intervention. Therefore, having a variety of worksite programs may appeal to more employees and increase the chance for successfully reducing lifestyle risk factors [22, 57] , but impact on depression may only be available in group support settings.
Limitations
This study utilized a volunteer sample, which may have affected the generalizability of results. Individuals volunteering for the research study may have been more prepared to make behavior changes than the general population. The sample was disproportionately female, educated, and slightly older than other workforces; which may account for relatively high rates of hypertension and depressive symptoms among this study's sample. Participants were recruited from specific sections of a large employer campus, based on the work locations of the previously established co-leaders who volunteered their time. The HPLP-IIR was revised to align individual items with current dietary recommendations. Although psychometrics exist for the HPLP-II, the lack of a tested revised health behavior measure was a limitation. This study was also limited by the use of self-reported measures for health behaviors rather than direct assessment tools (e.g. accelerometers, direct assessment of caloric intake, etc.). Although biometrics were included as an objective measure, no changes were seen with these variables, possibly because data collection periods longer than 12 months may be necessary to detect significant changes in health outcomes resulting from changes in health behaviors. The study used a well-validated global self-efficacy measure rather Workplace self-management RCT outcomes than a measure of health behavior-specific self-efficacy, which may have limited this study's ability to detect changes in health self-efficacy specifically. Future studies should include a self-efficacy measure that focuses on health-specific self-efficacy.
Future studies should also seek to determine which components of these two interventions are most likely to affect health behaviors [58] . Initial research has shown that the number of action plans written and completed was associated with increased health behaviors, implying that action planning is a critical part of the WSM intervention [59] . The impact of other intervention components need to be examined, such as individual biometric counseling social support, modeling, accountability, self-efficacy and convenience factors (e.g. time and location of meetings).
Conclusions
Despite these limitations, this study provided support for an adapted WSM program to improve healthy lifestyles and health status. Worksite programs offer access to large groups of employees and address common barriers to physical activity such as lack of time outside work [58] . Both interventions resulted in improvements in nearly every outcome measure, but WSM was superior with respect to improving energy, health interference with daily activities and personal life, and depression symptoms. Given the relative superiority of results from the WSM approach, as well as the relatively greater scalability of lay-led groups compared to nurse-led individual assessment strategies; group programs have potential to effect greater improvements in health status at relatively lower costs for employers. One exception may be the possible advantage of an individual-focused intervention for employees who may be reluctant to engage with a group, consistent with previous studies suggesting that an array of health promotion programs may be needed to address employee needs and preferences [14] . Even so, group-oriented worksite programs may have particular advantages of strengthening workplace culture of health and enhancing workplace natural supports in a manner that engages employees as co-leaders at low cost to employers.
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